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@ There is provided a coordinates input apparatus 
comprising: a vibrator drive controller to output a 
vibrator drive signal obtained by synthesizing a plu- 
rality of pulse trains whose phases differ; a vibration 
pen to generate a vibration from a vibrator which 
generates the vibration in response to the vibration 
drive signal output from the vibrator drive controller; 
a vibration propagating plate made of a transparent 
acrylic or glass plate to propagate the vibration gen- 
erated by the vibration pen; a plurality of vibration 
sensors, attached to the vibration propagating plate, 
for detecting the vibration generated by the vibration 
pen at a plurality of positions; and a coordinate value 
calculation/control circuit for calculating the vibration 
propagating times from the vibrations detected by 
the vibration sensors at a plurality of positions, there- 
by obtaining the coordinate values on the vibration 
propagating plate on which the vibration pen is lo- 
cated from the propagating times calculated. With 
this apparatus, the influences by the noises such as 
reflected waves on the vibration propagating plate 
can be eliminatedt so that the vibration detecting 
point or a special point on the waveform can be 
accurately set. 
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Coordinates Input Apparatus 



BACKGROUND OF THE INVENTION 



Reld of the invention 

The present Invention relates to a coordinates 
Input apparatus and. more particularly, to a coordi- 
nates input apparatus in which the vibration which 
Is input by a vibration pen is detected by a plurality 
of sensors attached to a vibration propagating plate 
and the coordinates of the vibration pen on the 
vibration propagating plate are detected. 



Related Bacicground Art 

Various kinds of input apparatuses have con- 
ventionally been known as coordinates input ap- 
paratuses. In this kind of apparatus, a coordinate 
system is set on a predetermined input surface, 
coordinates are input onto the input surface by an 
input device of a predetermined system, and the 
coordinate information on the coordinate system on 
the input surface is detected. 

As a detecting system, there Is known a sys- 
tem in which an input tablet is constituted by 
arranging a resistive, film and a conductive, film so 
as to face each other, and these films are touched 
by a writing tool such as finger, pen, or the like, or 
a system in which an input member consisting of 
an ultrasonic pen or the like is used, an ultrasonic 
vibration Is input to an input tablet consisting of a 
vibration propagating plate or the like, and the 
coordinate values are detected from the vibration 
propagating time of the elastic wave which is gen* 
erated on the tablet, or tiie like. 

According to the latter system by the vibration 
propagation, a plurality of vibration sensors consist- 
ing of a plurality of piezoelectric elements or the 
like each for converting the mechanical vibration to 
the electric signal are attached to the glass plate 
constituting the tablet and the other vibration prop- 
agating plate in order to calculate the propagating 
time of the vibration which is propagated. 

If the vibration input timing has already been 
known, by detecting the arrival timing of the vibra- 
tion to the vibration sensor, the vibration propagat- 
ing time to the sensor can be known. Since the 
vibration propagating speed on the vibration propa- 
gating plate is considered to be constant tiie dis- 
tance of the straight line between the vibration 
sensor and the input point can be obtained from 
le vibration propagating time. If tiie distance of the 



straight line between each sensor and the input 
point is known, the coordinate values of tiie input 
point can be determined by the theorem of ttiree 
squares or the like. 

5 According to such conventional systems, a 

method whereby the peak value of the detection 
signal waveform which is output from the vibration 
sensor is detected is used to decide the vibration 
detecting timing. 

70 However, tiie vibration propagating plate has 

the limited area and some reflected waves are 
certainly generated in tiie edge portion areas. 
Therefore, the vibration waveform which is Input to 
the vibration sensor is the synthetic wave of the 

75 direct wave and the reflected waves. 

In particular, tiie difference between the paths 
of ttie direct wave and reflected wave is very small 
in dependence on the positi'onal relations among 
the coordinate input point, the sensor, and the 

20 edge portions of the vibration propagating plate. 
The detection signal waveform is largely distorted 
due. to the interference, between them. There is a 
problem such that a deviation occurs in the detec- 
tion timing due to this influence and the coordinate 

25 detecting accuracy deteriorates. 

There is also known a technique to support the 
edge portions of the vibration propagating plate by 
a vibration proofing material or the like in consider- 
ation of the foregoing point. However, it is difficult 

30 to perfectly eliminate the reflected waves. The area 
of the effective input surface is made smaller than 
the size of the vibration propagating plate,, thereby 
allowing tiie direct wave and the reflected waves to 
reach the sensor with time lags, and the occur- 
as rence of the deviation of the detection timing due 
to the interference must be prevented. 

Therefore, to assure the area of the necessary 
effective input surface, the area of the vibration 
propagating plate must be set to be a large value. 

40 There is a problem such that the size of the ap- 
paratus increases or the area of the effective input 
surface is limited. 



45 SUMMARY OF THE INVENTION 

It is the first object of the present invention to 
provide a coordinates input apparatus in which the 
vibration which is input by a vibration pen is de- 
50 tected by a plurality of sensors attached to a vibra- 
tion propagating plate and tiie coordinates of tiie 
vibration pen on the vibration propagating plate are 
detected, wherein by providing drive control means 
for driving a vibrator of the vibration pen by a 
synthetic signal of a plurality of pulse trains whose 
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phases differ, the drive pulse trains having different 
phases function so as to attenuated the attenuating 
vibration of the vibrator, so that even if the direct 
wave and reflected waves are interfered in the 
vibration sensor, the deviation of the peak value of 
the detection signal waveform is prevented, and the 
coordinate detection difference due to the differ- 
ence between the vibration propagating times can 
be reduced. 

The second object of the invention is to pro- 
vide a coordinates Input apparatus in which the 
detection waveform in a vibration sensor can be 
controlled into a desired shape by conbining a 
plurality of pulses of different phases, and the 
detection timing or a special point on the waveform 
which is suitable to eliminate the influence by the 
noises such as reflected waves on the vibration 
propagating plate and the like can be set. 



BRIEF DESCRIPTiON OF THE DRAWINGS 

Fig. 1 is an explanatory diagram showing an 
arrangement of an information input/output appara- 
tus to which the present invention is applied; 

Rg. 2A is an explanatory diagram showing a 
structure of a vibration pen in Fig. 1 ; 

Figs. 2B and 2C are waveform diagrams 
showing a vibrator drive waveform and a detection 
waveform in the invention, respectively; 

Figs. 2D and 2E are waveform diagrams 
showing. conventional vibrator drive waveform and 
detection waveform, respectively: 

Fig. 3 is a block diagram showing an ar- 
rangement of a calculation/control circuit in Fig. 1; 

Fig. 4 Is a waveform diagram showing detec- 
tion waveforms for explaining the measurement of 
the distance between a vibration pen and a vibra- 
tion sensor; 

Fig. 5 is a block diagram showing an ar- 
rangement of a waveform detector in Fig. 1 ; 

Fig. 6 is an explanatory diagram showing an 
arrangement of the vibration sensors; and 

Figs. 7A and 78 are waveform diagrams 
showing drive waveforms of vibrators in different 
embodiments, respectively. 



DETAILED DESCRIPTiON OF THE PREFERRED 
ElVlBQDIMENTS 

The present invention will be described in de- 
tail hereinbelow on the basis of an embodiment 
shown in the drawings. 

Fig. 1 shows an arrangement of an information 
input/output apparatus to which the invention is 
applied. In the information input/output apparatus of 
Fig. 1. coordinates are input by a vibration pen 3 to 



an input tablet consisting of a vibration propagating 
plate 8. thereby displaying an input image to a 
display 11 consisting of a CRT arranged overlap- 
pingly on the input tablet in accordance with tiie 

5 input coordinate information. 

In Rg. 1. the vibration propagating plate 8 is 
made of an acrylic plate, glass plate, or the like 
and propagates the vibration which is propagated 
from the vibration pen 3 to three vibration sensors 

10 6 attached to tiie comer portions of the plate 8. In 
this embodiment, the coordinates of the vibration 
pen 3 on the plate 8 are detected by measuring 
the propagating times of the ultrasonic vibrations 
propagated to the sensors 6 from the vibration pen 

75 3 through tiie plate 8. 

The peripheral portion of the vibration propa- 
gating plate 8 is supported by a reflection prevent- 
ing material 7 such as silicone rubber or the like in 
order to prevent that the vibration propagated from 

20 the vibration pen 3 is reflected by the peripheral 
portion and returned toward the central portion. 

The vibration propagating plate 8 is arranged 
on ttie display 11 such as a CRT (or liquid crystal 
display or the like) which can display an image by 

25 dots. The plate 8 displays an Image by dots at the 
positions traced by the vibration pen 3. That is, the 
dots are displayed at tiie position on the display 1 1 
corresponding to the coordinates of tiie pen 3 
detected. The image consisting of elements such 

30 as point, line, or the like which was input by the 
vibration pen 3 appears after the track of the vibra- 
tion pen as if it was written on a paper. 

On the other hand, according to such a con- 
stitution, it is also possible to use an Input system 

35 such that a menu is displayed on the display 11 
and a desired Item in this menu is selected by 
using the vibration pen, or an input system such 
that a prompt is displayed and the vibration pen 3 
is touched to a predetermined position, or the like. 

40 The vibration pen 3 to propagate the ultrasonic 

vibration to the vibration propagating plate 8 has 
therein a vibrator 4 consisting of a piezoelectric 
element or tiie like. The ultrasonic vibration gen- 
erated by the vibrator 4 is propagated to the plate 

45 8 through a horn portion 5 having a pointed tip. 

Fig. 2A shows a structure of the vibration pen 
3. The vibrator 4 attached in the pen 3 is driven by 
a vibrator driver 2. A drive signal of the vibrator 4 is 
supplied as a low-level pulse signal from a 

50 calculation/control circuit 1 in Rg. 1 and amplified 
at a predetermined gain by the vibrator driver 2 
which can drive at a low impedance. Thereafter, 
the amplified drive signal is applied to the vibrator 
4. 

55 The electrical drive signal is converted into the 

mechanical ultrasonic vibration by the vibrator 4 
and propagated to the vibration propagating plate 8 
through the horn portion 5. 
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The oscillating frequency of the vibrator 4 is 
set to such a value that a plate wave can be 
generated in the vibration propagating plate 8 
made of acryl, glass, or the Wke, On the other hand, 
when the vibrator is driven, a vibrating mode such 
that the vibrator 4 vibrates mainly in the vertical 
direction of tiie diagram for the plate 8 is selected. 
Further, by setting the oscillating frequency of the 
vibrator 4 to the resonant frequency of tiie vibrator 
4, tiie vibration can be efficientiy converted. 

The elastic wave which is propagated to the 
plate 8 as mentioned above is the plate wave and 
has an advantage such that it is hardly influenced 
by scratches on the surface of the plate 8, an 
obstacle, or the like as compared with the surface 
wave or the like. 

Fig. 2B shows a waveform of a drive signal of 
the vibrator 4. The vibrator 4 is driven by a pulse 
waveform as shown in the diagram. Hitherto, the 
vibrator 4 has been driven by a pulse train (1 . 0, 1 . 
...) in which pulses are generated at regular inter- 
vals as shown in Rg. 2D. However, in the embodi- 
ment, the drive signal is constituted by a pulse 
train (1010100101000010) of the first group whose 
pulses are arranged at regular intervals and a sub- 
sequent pulse train of the second group whose 
phase is deviated by 180*. The pulse trains as 
shown in the diagram are input to the vibrator 4 
every predetermined period of time. 

Advantages which are obtained by use of such 
a drive signal will be explained in detail herein- 
below- 

Returning to Fig. 1. the vibration sensors 6 
attached to the corner portions of the vibration 
propagating plate 8 also consist of 
mechanical/electrical converting elements such as 
piezoelectric elements or the like. Each output sig- 
nal of the three vibration sensors 6 Is input to a 
signal waveform detector 9 and converted into an 
detection signal which can be processes by the 
calculation/control circuit 1 provided at the post 
stage. The calculation/control circuit 1 measures 
the vibration propagating times and detects the 
coordinate position of the vibration pen 3 on the 
vibration propagating plate 8. 

The coordinate information of the vibration pen 
3 detected is processed by the calculation/control 
circuit 1 in accordance with the output method by 
the display 11. That is, the calculation/control cir- 
cuit controls the output operation of the display 1 1 
through a display driver 10 on tiie basis of the 
input coordinate information. 

Rg. 3 shows an arrangement of the 
calculation/control circuit 1 in Rg, 1. In this case, 
this diagram mainly shows structures of a driving 
system of tiie vibration pen 3 and a vibration de- 
tecting system by the vibration sensors 6. 

A microcomputer 31 has therein an internal 



counter, an ROM, and an RAM. A drive signal 
generator 32 outputs drive pulses of a predeter- 
mined frequency to the vibrator driver 2 in Rg. 1 
and is made operative by the microcomputer 31 
5 synchronously witii tiie circuit to calculate tiie co- 
ordinates. 

A count value of a counter 33 is latched into a 
latch circuit 34 by the microcomputer 31 . 

On tiie other hand, the signal waveform detec- 

10 tor 9 outputs timing information of the detection 
signal to measure the vibration propagating time for 
detection of the coordinates and signal level in- 
formation for detection of writing pressure from the 
outputs of the vibration sensors 6. These timing 

75 arid level information are input to a detection signal 
input port 35 and an input/output port 37. respec- 
tively. 

The timing signal which is input from the 
waveform detector 9 is input to tiie input port 35 

20 and compared with the count value In the latch 
circuit 34 by a decision circuit 36. The result of the 
comparison is input to the microcomputer 31, That 
is. tiie vibration propagating time is represented as 
a latch value of the output data of the counter 33. 

25 The coordinates are calculated by the value of the 
vibration propagating time. 

The output control process of the display 1 1 is 
executed through the I/O port 37. 

Rg. 4 is a diagram for explaining a detection 

30 waveform which is input to the waveform detector 9 
in Rg. 1 and the process for measuring the vibra- 
tion propagating time based on the input detection 
waveform. In Rg. 4. a drive signal pulse 41 is 
applied to the vibration pen 3. The ultrasonic vibra- 

35 tion propagated to the vibration propagating plate 8 
from the pen 3 driven by such a waveform is 
propagated by the plate 8 and detected by the 
vibration sensors 6. 

After tiie vibration progressed in the plate 8 for 

40 a time t^ corresponding to the distance between 
the vibration input position to each vibration sensor 
6, the vibration reaches the vibration sensor 6. In 
Rg. 4, reference numeral 42 denotes a signal 
waveform detected by the vibration sensor 6. In 

45 this embodiment, since the dispersive plate wave is 
used, the relation between an envelope 421 and a 
phase 422 of the detection waveform changes in 
accordance with tiie vibration propagating distance. 
It is now assumed that a group velocity of the 

50 envelope is Vg and a phase velocity is Vp. The 
distance between the vibration pen 3 and the vibra- 
tion sensor 6 can be detected from the difference 
between the group velocity and the phase velocity. 
Rrst, when an attention is paid to only the 

55 envelope 421. its velocity is Vg. When detecting a 
point on a certain special wavefonn, e.g., the peak 
as indicated at 43 in Rg. 4. the distance d between 
the pen 3 and tiie sensor 6 is obtained as follows 
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by assuming that its vibration propagating time Is 
tg. 

d = Vg.tg (1) 
This equation relates to one of the vibration sen- 
sors 6. The distance between each of the other two 
vibration sensors 6 and the vibration pen 3 can be 
also obtained by the same equation. 

Further, to determine the coordinate values at a 
higher accuracy, the process based on the detec- 
tion of the phase signal is executed. When it is 
assumed that the time Interval until a special detec- 
tion point of the phase waveform 422 in Rg. 4, for 
example, until the zero-cross point after passage of 
the peak point from the vibration applied timing Is 
tp, the distance between the vibration sensor and 
the vibration pen can be obtained by 

d = n,Xp + Vp.tp (2) 
where. Xp denotes a wavelength of the elastic wave 
and n is an Integer, 

The interger n is- shown as follows from the 
above equations (1) and (2). 

n =[(Vg.tg- Vp.tp)/Xp + 1/N] (3) 

where, N is a real number other than 0 and a 
proper numerical value is used. For example, when 
N = 2 and the wavelength is within ± 1/2. n can be 
decided. 

By substituting the value of n obtained as men- 
tioned above for the equation (2), the distance 
between the pen 3 and the sensor 6 can be ac- 
curately measured. 

To measure the two vibration propagating 
times tg and tp shown in Fig. 4. the signal 
waveform detector 9 can be constituted as shown 
in. e.g.. Rg. 5. 

In Rg. 5, the output signal of the sensor 6 is 
amplified to a predetermined level by a pre-stage 
amplifier 51. 

The amplified signal is input to an envelope 
detector 52 and only the envelope of the detection 
signal is taken out. The timing of the peak of the 
extracted envelope is detected by an envelope 
peak detector 53. An envelope delay time detection 
signal Tg of a predetermined waveform is formed 
from the peak detection signal by a signal detecter 
54 constituted by a monostable multivibrator and 
the like. The signal Tg is input to the 
calculation/control circuit 1 . 

A phase delay time detection signal Tp is 
formed by a signal detector 58 from the timing of 
the Tg signal and the original signal delayed by a 
delay time adjuster 57. The signal Tp is input to the 
calculation/control circuit 1 . 

That is, the Tg signal is converted into a pulse 
of a predetermined width by a monostable mul- 
tivibrator 55. On the other hand, a comparison level 
generator 56 forms a threshold value to detect the 
tp signal in accordance with this pulse timing. Thus, 
the generator 56 forms a signal 44 having a level 



and a timing as shown in Rg. 4 and inputs to the 
detector 56. 

Namely, the monostable multivibrator 55 and 
comparison level generator 56 are provided for 

5 allowing the phase delay time to be measured only 
for a constant period of time after the peak value of 
the envelope was detected. 

An output signal of the generator 56 is input to 
the detector 56 consisting of a comparator or the 

10 like and compared with tiie delayed detection 
waveform as shown in Rg. 4. Thus, a tp detection 
pulse 45 is formed. 

The foregoing circuit relates to one of the sen* 
sors 6. The same circuit is also provided for each 

15 of the other sensors 6. Assuming that the number 
of sensors is set to a general value h. the h 
detection signals of the envelope delay times Tgi to 
Tgh and the h detection signals of the phase delay 
times Tpi to Tph are input to the calculation/control 

20 circuit 1, respectively. 

The former half and the latter half of the en- 
velope waveform 421 shown in Rg. 4 are asym- 
metrical. Particularly, the attenuating portion of the 
envelope waveform 421 is steep. Such an envelope 

25 is generated due to the constitution of the drive 
signal pulse 41 in Figs. 2A and 4. The relation 
between the constitution of the drive pulse and the 
detection waveform will be described in detail 
hereinbelow. 

30 In the calculation/control circuit in Rg.3, the 

signals Tgi to Tgh and Tpi to Tph are input from the 
input port 35. The count value of the counter 33 is 
latched into the latch circuit 34 by using tiie timing 
of each signal as a trigger signal. Since the counter 

35 33 starts counting synchronously with the driving of 
the vibration pen. the data indicative of the delay 
times of the envelope and phase are latched into 
the latch circuit 34. respectively. 

As shown in Fig. 6, when three vibration sen- 

40 sors 6 are arranged at the corner positions Si to 
S3 of the vibration propagating plate 8, the dis- 
tances di to da of the straight lines from the 
position P of the vibration pen 3 to the positions of 
the sensors 6 can be obtained by the processes 

45 described in conjuction with Fig.4. Further the co- 
ordinates (x, y) of the position P of the pen 3 can 
be further obtained by the calculation/control circuit 
1 on the basis of the distances dt to 62 from the 
theorem of three squares as follows. 

50 X - X/2 + (di + d2)(di - d2)/2X (4) 
y = Y/2 + (di + daXdi - d3)/2Y (5) 
where, X and Y represent distances along the X 
and Y axes between the sensors 6 at the positions 
Sa and S3 and the origin (position Si ). 

55 The position coordinates of the pen 3 can be 
detected In a real-time manner as described above. 

In this embodiment, as mentioned above, the 
vibrator 4 of the vibration pen 3 is driven by the 
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drive signal consisting of two continuous pulse 
trains whose phases differ by 180* as shown In 
Rg. 2B. 

Figs. 2C and 2E show detection signal 
waveforms which are obtained by one of the vibra- 
tion sensors 6 in the embodiment of Rg. 2B and in 
the conventional example of Rg. 2D. respectively. 
By comparing them, It will be understood that the 
drive pulse train in the embodiment in the period of 
time D of the detection vibration waveform more 
steeply attenuates. 

This is because after the first pulse train in Rg. 
2B reached the detecting point, the subsequent 
pulse train whose phase is deviated by 180* and 
which arrives late functions so as to set off the 
vibration near the detecting point. 

In the conventional detection waveform as 
shown in Rg. 2E. it gently attenuates in the period 
of time D and the level is also high. Therefore, if 
the attenuating portion is interfered by the reflected 
wave because of the reason such that the dif- 
ference between the length of the direct wave path 
and the reflected wave path is small, it is also 
considered that a peak value larger than the peak 
vaiue of the direct wave is caused. 

However; according to the detectibn signal 
waveform as shown in Rg. 2C. the level In the 
attenuating portion is small and the attenuation is 
promptly executed. Therefore, even if the reflected 
waves are synthesized, a peak value larger than 
the direct wave is not caused, so that no deviation 
occurs between the vibration detection timings. 

In this manner, the accurate vibration propagat- 
ing time can be obtained and the high coordinate 
detecting accuracy can be held. 

The possibility such that the detection 
waveforms of the reflected waves are synthesized 
in the portion of the high level of the detection 
waveform of the direct wave becomes higher as 
the effective Input range of the vibration propagat- 
ing plate 8 and the portion where the reflected 
wave occurs, for example, the boundary portion 
between the reflection preventing material 7 and 
vibration propagating plate 8 or the edge of the 
plate 8 is close. This is because the propagating 
path lengths of the reflected wave and of the direct 
wave are close. 

Hitherto, In order to avoid the synthesis of tiie 
direct wave and reflected wave by increasing as 
large as possible the difference between the propa- 
gating path lengths of the reflected wave and direct 
wave as mentioned above, the effective input range 
has been limited by sun^ounding this range by tine 
tablet cover or the like. However, according to tiie 
embodiment \he range of the time when no prob- 
lem occurs even If the direct wave and the re- 
flected wave which arrives later than the direct 
wave overiap can be enlarged, so that the effective 



input range can be allowed to approach the edge 
portion of tiie tablet, i.e.. it can be widened. On the 
other hand, in the case of the same effective input 
area, the whole apparatus can be miniaturized or 

5 this means tiiat the large effective input area can 
be obtained at the same size of the apparatus. 

In the embodiment, as shown in Rg, 2B, the 
pulse trains of the first group (three pulse trains are 
shown in the case of Rg. 2B) and the subsequent 

10 pulse trains of tiie second group (two pulse trains 
are shown in the case of Rg. 2B) whose phases 
are deviated by 180* and whose number is nearly 
equal to that of the first group pulse trains are 
given to the vibrator 4 of the pen 3. However, in the 

75 case of giving the pulses of a plurality of groups 
having different phases to the vibrator, the constitu^ 
tion is not limited to the above constitution but can 
be arbitrarily set 

For example, as shown in Rg. 7A. tine pulse 

20 trains of three groups whose phases are respec- 
tively deviated by 180* can be also used. 

In the case of Rg. 7A. the drive signal of the 
vibrator of the vibration pen 3 is constituted by 
continuous pulse groups whose phases are respec- 

25 .tively deviated by 180* in such a manner that the 
first* group consists of two pulses, the second 
group consists of one pulse, and the third group 
consists of two pulses. 

In the case of using such a drive signal, the 

30 detection waveform by one of Uie vibration sensors 
8 is as shown in Fig. 7B. Namely, the envelope 
rises for the period of time At by the pulses of the 
first group and the envelope attenuates by one* 
pulse of the second .group for the period of time 

35 Di. Subsequently, since the pulses of the third 
group whose phase is equal to that of the first 
group arrive before the waveform completely at- 
tenuates, the envelope peak Pk occurs. Thereafter, 
the waveform attenuates for the period of time O2 

40 at the almost same speed as that in the conven- 
tional example of Rg. 2E. 

According to such a detection waveform, the 
vibration detecting timing can be determined by 
detecting the inflection point of the envelope which 

45 occurs for the period of time Di. By the drive 
pulses as shown in Rg. 7A. the inflection point is 
provided in the front portion of the detection 
waveform as shown in Rg. 7B and tiie timing for 
the Intiection point is set to the detecting point, 

so thereby moving tiie vibration detecting timing to 
tiie position before tiie detection waveform. Due to 
this, the reflected wave which arrives at the detect- 
ing point later than the direct wave exerts an influ- 
ence on the envelope waveform. Thus, it is possi- 

55 ble to further reduce, a fear such that a difference 
occurs in tiie vibration detecting timing. 

The waveform attenuating speed or depth 
thereof for the attenuating period of time Di in Fig. 
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7B can be variously changed so as to be easily 
detected in accordance with the number of pulses 
which constitute the drive signal and whose phases 
differ or the like. 

As is obvious from the above description, ac- s 
cording to the invention, In a coordinates input 

» apparatus in which the vibration which Is input from 

the vibration pen is detected by a plurality of 
sensors attached to a vibration propagating plate 
and the coordinates of the vibration pen on the io 
vibration propagating plate are detected, there is 
provided drive control means for driving a vibrator 
of the vibration pen by a synthetic signal of a 
plurality of pulse trains whose phases differ. There- 
fore, since the drive pulse trains having different 75 
phases function so as to attenuate the attenuating 
vibration of the vibrator, even if the direct wave and 
reflected waves are interfered in the vibration sen- 
sor, the deviation of the peak value of the detection 
signal waveform can be prevented and the coordi- 20 
nates detection error due to the difference of the 
vibration propagating times can be reduced. Ac- 
cordingly, there is no need to limit the area of the 
effective input surface of the vibration propagating 
plate or to enlarge the whole apparatus to obtain 25 
the area of the necessary effective input surface as 
In the conventional apparatus In order to eliminate 
the influences by the reflected waves on the vibra- 
tion propagating plate. 

On the other hand, by combining the pulses 30 
having different phases, the detection waveform in 
the vibration sensor can be controlled into a disired 
shape and the detecting timing suitable to eliminate 
the influences by the noises of the reflected waves 
and the like on the vibration propagating plate or a 35 
special point on the wavefonm can be set. There- 
fore, it is possible to provide an excellent coordi- 
nates input apparatus which can detect the coordi- 
nates at a high accuracy and in which the reliability 
is high, the size is small, and the weight is light. 40 

There Is provided a coordinates input appara- 
tus comprising: a vibrator drive controller to output 
a vibrator drive signal obtained by synthesizing a 
plurality of pulse trains whose phases differ; a 
vibration pen to generate a vibration from a vibrator 46 
which generates the vibration in response to the 

, vibration drive signal output from the vibrator drive 

controller; a vibration propagating plate made of a 
transparent acrylic or glass plate to propagate the 
vibration generated by the vibration pen; a plurality so 
of vibration sensors, attached to the vibration prop- 
agating plate, for detecting the vibration generated 
by the vibration pen at a plurality of positions; and 
a coordinate value calculation/control circuit for cal- 
culating the vibration propagating times from the 56 
vibrations detected by the vibration sensors at a 
plurality of positions, thereby obtaining the coordi- 
nate values on the vibration propagating plate on 



which the vibration pen is located from the propa- 
gating times calculated. With this apparatus, the 
influences by the noises such as reflected waves 
on the vibration propagating plate can be elimi- 
nated, so that the vibration detecting point or a 
special point on the waveform can be accurately 
set. 



Claims 

1. A coordinates input apparatus comprising: 
vibrator drive control means for outputting a 

vibrator drive signal which is obtained by syn- 
thesizing a plurality of pulse trains whose phases 
differ; 

vibration generating means for generating a 
vibration by a vibrator which generates the vibra- 
tion in response to the vibrator drive signal output 
from said vibrator drive control means; 

a vibration propagating member for propagat* 
ing the vibration generated by said vibration gen- 
erating means; 

a plurality of vibration detecting means, 
attached to said vibration propagating member at a 
plurality of positions, for detecting the vibration 
generated by the vibration generating means at a 
plurality of positions; and 

coordinate. value calculating means for cal- 
culating the propagating times from the vibrations 
detected at said plurality of positions by said plu- 
rality of vibration detecting means, thereby obtain- 
ing coordinate values on the vibration propagating 
member on which the vibration generating means 
Is located from the propagating times calculated. 

2. An apparatus according to Claim 1, further 
having display means for displaying the position on 
the vibration propagating member corresponding to 
the coordinate values calculated by the coordinate 
value calculating means. 

3. An apparatus according to Claim 2. wherein 
said vibration propagating member Is made of a 
transparent acrylic plate and is located on said 
display means. 

4. An apparatus according to Claim 1 . wherein 
said vibrator drive control means outputs to the 
vibrator the vibrator drive signal which is obtained 
by synthesizing a plurality of pulse trains whose 
phases differ by 180* each other. 

5. An apparatus according to Claim 1 , wherein 
said vibrator drive control means outputs to the 
vibrator the vibrator drive signal which is obtained 
by alternately synthesizing pulse trains whose 
phases differ by I8O' each other. 
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